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Observations:;

* The importance of being relevant

e |nstitutions of higher education are the seed
corns of —

— Novel ideas and basic and applied research

— Graduates who will lead through transitions in
the industry



Topicsto be addressed

* The path to technology commercialization
— Thetypical path from R& D to commercialization
— The Clean Coa Technology Roadmap

* The Partnership roles of government & industry
— Research & Development
— Demonstrations
— Deployment

« Comprehensive national energy legislation



Toinsurethat coal can meet
challenges now and in the future

e Technology Is essential

* Technology must be --
— Cost competitive
— Meet environmental standards

* Technology becomes a means by which --
—to insure coal’ s competitiveness

— to remove environmental Issues as a concern
for future coal use
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Technology R&D to Commercialization
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Clean Coal Te

The Agreement of
CURC, DOE & EPRI

ATnent of Energy, the Electric Power Research Institute,
and the Coal Utilization Research Council



Roadmap Performance Targets
(Represents best integrated plant technology capability)

Reference Plant* 2020

Air Emissions >99%

:0.01 Ib/10° Btu
002 1b/10° Btu

95% removal

By-Product

Utilization near 100%"

*Reference plant has performance typical of today’s technology;
Improved performance achievable with cost/efficiency tradeoffs.



Roadmap Performance Targets
(Represents best integrated plant technology capability)

Reference Plant*

Air Emissions

95% removal

By-Product

(0)
Utilization near 100%

*Reference plant has performance typical of today’s technology;
Improved performance achievable with cost/efficiency tradeoffs.



Roadmap Performance Tar getsiV
(Represents best integrated new plant technology capability)

2020
50-60%

>90%

800 — 900

<3.0

(1) Targets are wi;< wu reflect current cooling tower technology for

water use

(2) Range reflects performance projected for different plant technologies that will achieve
environmental performance and energy cost targets

(3) Percent of time capable of generating power (ref. North American Electric Reliability Council)

(4) Bus-bar cost-of-electricity in today’s dollars; Reference plant based on $1000/kW capital cost,
$1.20/10¢ Btu coal cost



Roadmap Targetsfor CO, Management

e Carbon manacsa a2 bon-based

e Coz



Roadmap - Benefitdl nvestment

| nvestment+?

R&D

Demonstration

Total 145700
Economic Benefit™® 100,000
Benefit/I nvestment Ratio ~10

1 Current year $; Includes DOE + private sector investment

2 Investment does not include carbon sequestration; sequestration investment and
benefits are applicable to coal program and other processes using carbon-based fuels;
cumulative anticipated investment to 2020 is ~$4 billion

3 Assumes existing plant improvements dominate from today-2010 and new plant
benefits dominate from 2010-2020



Roadmap - Benefits/ | nvestment

100

Projected direct
economic benefits
through 2020 (fuel cost,
capital cost, technology

$ Billion

exports) is $100 billion



National Energy L egisation

Keyed to the CURC Technology
Roadmap requirement

DOE authorizationsto focus upon
specific CURC Roadmap technologies

Authorization of the $2.0 B CCPI

ax Incentivesfor existing and new

power plants utilizing advanced coal
technologies

Directiveto DOE to undertake a coal
R& D “road mapping”’ exercise
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Technology R&D to Commercialization

Years to Commercialize



Does H.R.6 Implement the Roadmap?




Coal Technology R&D Program

Thecurrent track record vs. Roadmap
Requirements (also reflected in HR 6)



SUMMARY CURC OF FY 2004 BUDGET RECOMMENDATIONS

Technology Program
(All figures in $Millions)

Administration FY

IGCC/Gasification

Pressurized Fluidized Bed

Systems (PFD)
Advanced Turbines

2004 Request Annual R&D Budget
Budget' Recommendation?
51.0 106.0 62.0 (+11.0)
FY 2004_ 0.0 14.0 12.0 (+12.0)
request Is
inad equate 13 15.0 23.0(+10.0)

N

CURC Roadmap

CURC FY 2004

Specifically for
syngas from coal

Specifically for
syngas from coal

Innovations for Existing Plants 22.0 43.0 32.0 (+10.0)}
Carbon Sequestration 62.0 84.0 52.0 (-10.0)°
Advanced Research 4.7 4.0 4.7
For Advanced Materials Only
Coal Derived Fuels & Liquids 5.0 13.0 12.0 (+7.0
TOTAL R&D 157.7 279.0 197.65 (+40.0)
Clean Coal Power Initiative 130.0 240.0 150.0
TOTALS 287.7 519.0 347.65 (+60.0)

LThis number is 80% of the total R&D amount required and represents the federal contribution.
It is assumed that industry will provide the other 20% required to carry out the R&D.
2 CURC recommendations are a recognition of budget reality not technical need nor societal benefit

3 At this stage of technology development these funds should be spend primarily on capture rather than sequestration



DOE COAL R&D ACTUAL APPROPRIATIONS NOMINAL DOLLARS VS 1976 DOLLARS
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Downward Investment Trend By
Utilities

400+

(Million $)

Annual R& D Investment

1990 1994 1998 Future?
U.S. Utility Investment in R& D

Source: EPRI Roadmap



DOE’s Coal Combustion Program

e Thisprogramisin TROUBLE!
— No budget requested in FY 2004
— Perception in the Administration that
gasification not combustion is the future
e Industry & academia must provide
direction and advocacy If combustion IS
to be supported




CURC’'sRolein Combustion

e Advocating continued funding for the
program
— $3t0 $5.0 million in FY 2004 (DOE request
Zer 0)

— Change name of the program —*“ Advanced
Combustion Systems’

— Adopt the Technology Roadmap for
Combustion

— Definereasonsto berelevant, e.g. CO,
capture



CURC’s4-point Combustion
Program

Advanced combustion technologies able
to capture/seguester CO2

Hybrid powerplant systems
Ultra-supercritical steam cycles

—~und the Combustion Technologies
Jniversity Alliance

Will advocate funding of at least $12.0
million in FY 2005 to fund these
programs



Coal Technology Demonstrations

Thecurrent track record vs. Roadmap
Requirements (also reflected in HR 6)



CCPI Round 1 Projects

Colorado Springs, CO
Integration of Adv.
Emissions Controls to
Produce — Next Generation
Circulating Fluid Bed Coal
Generating Unit

Underwood, ND
Increasing Power Plant Efficiency
Lignite Fuel Enhancement

Gilberton, PA
Gilberton Coal-to-Clean
Fuels and Power Project

Anjean, WV
Western Greenbrier
Co-Production
Demonstration
Project

Ghent, KY
Advanced Multi-Product
Coal Utilization By-Product
Processing Plant

Ghent, KY
Commercial
Demonstration of the
Airborne Process

Marquette, MI
TOXECON Retrofit for
Mercury and Multi-Pollutant

Baldwin,_IL Control on Three 90 MW
Demonstration of Coal-Fired Boilers

Integrated Optimization
Software




Clean Coal Demonstration Program

 Round 1isunderway; 8 projects selected
— Total estimated value of projectsis $1.3B
— DOE’santicipated contribution is $316M
 Round 2 expected to be undertaken in
calendar year 2004/2005 but

— Only $130 million (not $200 million) is
requested in FY 2004

o FutureGen -- $1.0 billion project
— Industry & government partnership
— Hydrogen production & CO, management



Coal Technology D@pﬂ@y/me‘lmtﬂ

Thecurrent track record vs. Roadmap
Requirements (also reflected in HR 6)



Deployment of CCTs (tax incentives)




Where arewe? August 4, 2003

FY 2004 budget request -- | nadeguate?

Clean Coal Power Initiative underway

— 8 projects selected in Feb. 2003

— 2nd solicitation expected in 2004 or 05

— Funding may be inadeguate

Comprehensive ener gy legisation passed |last

week by the U.S. Senate
— Authorizations will further Roadmap goals

Variety of problems-- tax incentives!!



Efficiency
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One Quad of Energy Savings:

® 7.4 million commercial heat pumps (1.3 million buildings
heat w/ electricity), or

» Weatherize 82 million houses, or
* Replace 300 million 100w incandescent lights, or
* Increase coal power efficiency from 33 to 35%

2005 2010 2015 2020 2025
DOE / Office of Fossil Energy

2030



For More Information:

Contact:

Coal Utllization Research Council
1050 Thomas Jefferson Street, N.W., #700
Washington, DC 20007

www.coal.org



How Much Capital Can be Invested in a Coal Plant?

Overnight capital investment that can be justified for a first-of-a-kind

coal-fired plant to break even with a natural gas-fired combined cycle plant.
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No Tax Credit With HR4805 Tax Credit With S60/S389 Tax Credit

SOUTHERN A
COMPANY

Energy to Serve Your World™



Technology R&D to Commercialization

$ Costs to Commercialize
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TheMarket for
New Coal Power Plant Technology
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National Energy L egidation (2002)

Legislation - Legisiation
introduced in the introduced in the
House by Senate by Senator

Congressmen Bunning and by

Whitfidld & Senator Byrd & 11

Boucher & others; others; Energy
Chairman Barton’s Committee’s staff

bill & Chairman draft; & Finance

Boehlert’s R& D hill Committee's energy
tax hill




